Membrane catalysis: synchronous multielectron reactions at the interface between two liquid phases. Bioenergetic mechanisms.
Kinetics of multi-electron reactions at the interface between two immiscible liquids are considered. Calculations of the energy of solvent reorganization, of the work required to bring reactants and reaction products together, and of the electrostatic contributions to the Gibbs free energy of the reaction during electron transfer between reactants which are in different dielectric media are reported. Conditions under which the free energy of activation of the interfacial reaction of electron transfer decreases are established. The influence of the distance between reactants and of the dielectric permittivity of the non-aqueous phase on the solvent reorganization energy value is studied. Conditions under which multielectron reactions at the interface proceed are discussed. The biophysics and biochemistry of photosynthesis and respiration are considered as examples of multielectron processes.